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1. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JACIHUILIAHBI
«ITpoueccsl 1 annmapaTbhy

1.1. Heab 1 MeCTO TUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

]_[CJ'IB JUCHUITIIMHBI «Hpoueccm M anmaparbD»: HU3YYUTh H OCBOUTH Ha IIPAKTHKE IIPOLECCHI
XHUMHUYCCKOM TCXHOJIOTHH, €€ allllapaTypHOC O(l)OpMJICHI/IC, a TaKyKC MCTO/JbI UX pacyucTa.

Hucuunmua  «[lpoueccsl u
00pa3oBaTeNbHON POTPAMMBI.

arrapartbb»

BKJIIOUEHA B 00IenpodeccuoHalbHbIN  IHKII

1.2. Il.1anupyemblie pe3yJibTAThI 0CBOEHUS TUCHUILIUHBI

P€3yJ'IBTaTLI OCBOCHHUSA IOUCHUIINIMHBI COOTHOCATCA C IJNIAHUPYCMBIMHU PE3YJIbTaTaAMU OCBOCHUA

00pa3oBaTeNbHON MPOrpaMMBI.

B pe3ynbrare ocBOEHUS AUCHUIIIIMHBI 00 yYaIOLIUICS T0JIKEH:

katanmoram u I'OCTawm;

Kox OK Ymersb 3HaTh
OK 01 | - uuraTh, BHIOMpATH, M300paXKaTh U | - KIACCU(DUKAUIO U PU3UKO-XUMUYECKHE OCHOBBI
OK 02 | onuchiBath TEXHOJIOTUYECKHUE | MPOLECCOB XUMUUECKOM TEXHOJIOTUH;
OKO03 CXEMBI; - XapakTepUCTUKHM  OCHOBHBIX  IIPOLECCOB
OK 04 |- BbIIONHATH MaTepUAIbHbIE U | XUMHYECKOM TEXHOJOTHU: TI'HMIPOMEXaHUYECKUX,
OK 07 | sHepreTH4ecKkre pacueTsl MPOLECCOB | MEXAaHMUYECKHUX, TEIIIOBBIX, MACCOOOMEHHBIX;
U arnmnaparos; - METO/IMKY pacueTa MaTepHajJbHOI0 U TEMJIOBOTO
- BBITIOJIHATH pacyeTsl | GaJaHCOB MPOIIECCOB U aIIaparoB;
XapakTepUCTUK W [apaMeTpoB | - METOJbl pacyeTa M MNPUHLUIBI  BbIOOpA
KOHKPETHOTO BUJ1a 000PYyI0BaHHUS; OCHOBHOT'O " BCIIOMOTATEIILHOTO
- 000CHOBBIBAaTh BBIOOp | TEXHOJIOTMYECKOTO 000PY10BaHMS;
KOHCTPYKLIMU OOOpYyAOBaHHUsS Ui | -  TUIOMYHBIE  TEXHOJOTHMYECKHUE  CHCTEMbI
KOHKPETHOTO MTPOM3BOJICTBA, XUMHAYECKHX TPOM3BOJCTB M WX ammapaTypHOe
- 00OCHOBBIBaTh 11€J1€CO00Pa3HOCTh | 0(OpPMIICHUE;
BBIOPAHHBIX TEXHOJIOTUYECKUX CXEM; | - OCHOBHBIE THIIBI, YCTPOWCTBO U TIPUHIIMII
- OCYILIECTBIISATh noa00p | NEHCTBHSI OCHOBHBIX MAalIMH M  amnlapaToB
CTaHJAPTHOTO OOOPYAOBaHUS TI0 | XUMHYECKHX MPOHU3BO/ICTB;

- [MPUHIHUIIBL BBI60pa arraparoB € pa3JInYHbIMU
KOHCTPYKTHBHBIMHU O0COOCHHOCTSIMU.




2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

2.1. TpynoeMKOCTb 0CBOEHUS TUCHMUILINHBI

. O0beM B B 1.4. B popme
HauMeHoBaHUe COCTABHBIX YACTEH AN CHUIIIUHBI
yacax NPaKT. NOATOTOBKH
5 cemectp BCEI'O, B T.4.: 50 14
Jlexmun 30 -
IIpakTrueckue 3aHATHs 14 14
JlaGopaTopHbIe 3aHATHUS - -
Koncynbranun - -
KypcoBas pabota (mpoekr) - -
CamocrosiTenpHas padbora 4 -
ITpomesxyTounas arrecranus B poOpMe UTOTOBOTO TECTHPOBAHUS 2 -
6 cemectp BCEI'O, B T.4.: 74 46
Jlexkun 16 -
[TpakTryeckue 3aHATHS 26 26
JlaGopaTopHbIe 3aHATHUS - -
Koncynpranuu 2 -
KypcoBas paboTta (mpoekr) 20 20
CamocrosiTenpHas padbora 6 -
ITpomexyTounas arrecranus B opMe SK3aMeHa 4 -
BCEI'O no aucuminJjinge, B T.4.: 124 60
Jlexumn 46 -
[TpakTryeckue 3aHATUS 40 40
JlaGopaTopHbIe 3aHATHUS - -
Koncynpranuu 2 -
KypcoBas pabota (1poexT) 20 20
CamocrosTenbHas pabora 10 -
ITpomesxyTouHas arrecranus 6 -




2.2. TemaTHYeCKHUii IJIAH U cOeP:KaHNE YUeOHOM AU CIUIIIMHBI

HaumenoBanue pa3jeio

Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranu3anuu

O0Bbem, ak. 4. / B TOM
yuciie B popme

Koapl komMnereHumii,
(popmupoBanuio

U TeM AesATeJbHOCTH 00YYal0IHXCS NPaKTHYECKOMH KOTOPBIX CIIOCOOCTBYET
MOArOTOBKH, aK. 4. 3JIEMEHT MPOrpPaMMbl
5 cemecTp BCET'O 50/14
Paznen 1. 'mapaBanyeckne npouecchbl
Tema 1.1 OcHoBBI Cojaep:kaHue y4eOHOr0 MaTepHuajia 16/6 OK 01-04,07
TUAPABJIUKH KuakocTn KamenbHBIE W YIPYTHe, UX OCHOBHBIE CBOMCTBA: IJIOTHOCTb,
BSI3KOCTb. CpoiicTBa He(TEIPOJIYKTOB, 3aBUCHUMOCTb CBOWCTB OT
TeMIeparypel M JaBieHHA. [uapocratmueckoe namieHue. JlaBneHue
abcomoTHOoe U M30bITOUHOE. [loHsATHE O Bakyyme. [laBieHHe KUAKOCTH
Ha JHO cocyna. Pacxon >KMIKOCTH, CpeqHssl CKOPOCTh M TeMIleparypa.
MarepuanpHblii 0amaHc TOTOKa (ypaBHEHHE HEpa3pHIBHOCTH IIOTOKA).
VYaenbHast sHEPrusl KUAKOCTH. YpaBHEHHE bepHyIM A UIOCadbHOU U
peanbHON XKUAKOCTU. Pexum nBukeHus xunakoctu. Ilotepu sHeprum Ha
HIepeMELICHUE JKUJKOCTEN U ra30B.
B ToM uncie:
Jlexnmst Nel. XKuakocTy KanesbHbIE U YIIPYTHE, UX OCHOBHBIE CBOMCTBA 2/0
Jlekuust No2. T'mapocrarmyeckoe namieHue. JlaBieHue aOCONIOTHOE U 2/0
M30BITOYHOE.
[Ipaktuueckoe 3anstue Nel. PacyeT ruUAapOCTATUYECKOrO AAaBICHUS 2/2
XKHUJIKOCTHOW CMECH YIJI€BOIOPOJIOB B PA3JIMUHBIX TOUKAX CHCTEMBI.
Jlexumst Ne3. PacxoJ] )KUJIKOCTH, CPEeJTHSISI CKOPOCTh M TEMIIEpaTypa. 2/0
[IpakTnueckoe 3anstue Ne2. Pacuer pacxona >XKMIKOCTH, CKOPOCTH U 2/2
TEMIIEPATYPhl B CEUCHUSIX CIIOKHON CHCTEMBI.
Jlexnms Ne4. ¥V nenbHast 3Heprus )kHAKOCTH. YpaBHeHue beprymm 2/0
[IpakTiueckoe 3anstre Ne3. OmnpezneneHue MOTEPh SHEPTUU JABIKEHUS 2/2
KUJKOCTH B CHCTEME.
Tema 1.2 Tlepememenne Copepxanne yueOHOr0 MaTepHaJIa 10/4 OK 01-04,07

JKHAKOCTEH U ra3oB

Haznauenwue, ycrpoiictBo TpyOonpoBoaoB. CrnocoObsl cOeqUHEHUH TPYO.
Buner  apmatypsl. Knaccudukamms w  mpaBmia  3KCILTyaTalluu
TpybompoBonoB. Bribop amamerpa TpyOompoBomoB. [mimpasnndeckoe
conpoTuBieHue TpybomnpoBonoB. Hacocel. Haznauenue, knaccupukanys,
napameTpsl padoThl HacocoB. (Cxema HacocHOW ycTaHOBKU. Hacockl
JUHAMHYECKOTO THMA. YCTPOWHCTBO, MPUHIMI PabOTHI IEHTPOOEKHBIX,




OCEBBIX, BHXPEBBIX HacocoB. CoBMecTHas paboTa IICHTPOOCIKHBIX
HAcOCOB. 3aKOHBI MPOMOPLHOHATBLHOCTH. XapakTepHCTHKAa M TMOA00p
HacocoB. Hacocel 00BEMHOTO THITA. YCTPOWCTBO, MPHHITMI PadOTHI
MOPIIHEBBIX, POTAIMOHHBIX HACOCOB. XAapaKTEPHUCTUKU MOPIITHEBBIX
HACOCOB. YCTpPOMCTBO, MPUHIUN PabOTHl CTPYHHBIX U MTHEBMATHUECKUX
HAacoCOB, 00JlacThb uX TnpuMeHeHus. [IpaBwima ©0€30MacHOCTH TPHU
9KCIUTyaTallid HAcocoB. [lepeMeleHue, cCokaTHe W pa3psDKEHHE Ta3oB.
Knaccudukanuss KOMIPECCOPHBIX MAIlMH TIO0 CTCICHU CXKATUA U
MPUHIOUIY  paboThl.  YCTPOWCTBO, TPHHIMUI  JCUCTBUS, O0JIACTh
MPUMEHEHUS  TIOPITHEBBIX  KOMIIPECCOPOB,  TypOOTa3oJyBOK |
TypOOKOMITPECCOPOB, OCEBBIX BEHTUIIITOPOB U ra301yBOK.

B Tom umncie:

Jlexuust Ne5 Buaser apmatypel. Knaccudukanus v npaBuia 3KCILTyaTaluu 2/0
TpyOOIIPOBOOB.
Jlexmmss Ne6. CoBmecTHas paboTa NIEHTPOOESKHBIX HACOCOB. 3aKOHBI 2/0
MPONOPIMOHATEHOCTH.
[Ipaktuueckoe 3ansitue Ned4. Pacuer mapameTpoB paboThl Hacoca H 2/2
MIOCTPOCHUE €TI0 XaPAKTEPUCTHUKH.
Jlextms No7. TlepemenieHne, cokatue U pa3pspkeHUE Ta30B. 2/0
[TpakTnueckoe 3anstue Ne5. Pacuer MHOroctyneHuaToro KoMmpeccopa. 2/2
Tema 1.3 Coneprxanue yued0HOT0 MaTepHajia 2/0 OK 01-04, 07
I'uapomexanuyeckue Krnaccupukanuss HEOZHOPOIHBIX CHCTEM W METOJIOB HX pa3JeCHUs.
npouecchbl Kparkas xapakrepucThka mHpouecca OCKICHHSA, OCHOBHBIC araparsbl.
Kparkas  xapaktepuctika  mpomecca  ¢uibTpoBanus. — Kparkas
XapakTeprcThKa Mpoliecca MepeMelInBanus, BUAbl Melaiok. JIBmkeHue
XKHJIKOCTH M I'a3a B CJIO€ CHIIYYEro Marepuaa.
B ToM uncie:
Jlekiust Ne8. Kitaccudukaiisi HEOAHOPOJHBIX CHUCTEM U METOJOB HX 2/0
pasiesieHusI.
Tema 1.4. llepememmBanne | Copeprxanne yue0HOr0 MaTepHaJia 2/0 OK 01-04, 07
B JKHJKHX cpefax Mexannueckoe mnepeMermMBaHue. KOHCTpyKIMM Melanok, 00JacTb
IIPUMCHCHMUS. ]_II/IpKy.HSII_H/IOHHOC, IMHEBMAaTUYECKOEC MEPEMEIINBAHNC B
ammaparax, THJAPaBIUYECKOE IepeMellnBaHie B  TPyOOIpoBoOJaX.
CpaBHeHME U BBIOOD NEpEeMEIINBAIOIINX YCTPOHCTB.
B ToM uncie:
Jlexmmst No9. Mexanudeckoe repemMentinBanie. KOHCTPYKITHN MEIaIoK 2/0
Paznen 2. TensioBble mpoiecchl
Tema 2.1 OcHOBBI | Copepxanne yueOHOr0 MaTepHaJIa 6/0 OK 01-04, 07




Temjaoneperavyu

Bunasl mepenaun terua. TemsoBoi Oamanc. MexaHu3M mepeHoca Terlia
tertonpoBonHocThio 3akoH Dypre. Koadduuument temnonpoBogHOCTH.
MexaHn3M Teronepenadn depe3 IUIOCKYI0 W IFTHHAPUIECKYIO0 CTEHKY.
Ompenenenne ko3durmenTa Terwionepenadyd. TeIIoBsIe IOTEPH.
TemnoBass ~ w3omsumsa  anmaparoB.  OnpexpeieHue  KodpduIKEHTa
TEIUIOOTJAYM TPW  Pa3IUYHBIX CIOydasX TemmooTaadn. TemioBoe
m3nydenne. 3akoH Credana-boaprmana u  Kupxroda. CosmectHas
nepeaaya Teruia u3NydeHneM M kKonBekuueil. Teruomepenada. OcHOBHOE
ypaBHEHHUE, IBMKYILAs cuja mporecca Termonepenayn. CxeMbl JBIKESHHS
TEIUIOHOCHUTENEH, pacy€éT CpeqHero TeMIepaTypHOro Hamopa. MexaHu3m
mepeHoca Teruia KoHBekime. CBoOOAHAsT W BBIHYKIEHHAS KOHBEKIIWS.
Tertoornaua. 3akon oxnaxaeHus Hetorona. Koadduiment TemnooTnayn.

B ToM umncie:

Jlextms Nel(. Bugsl nepegaqu reria. TermoBoi 6anaHc. 2/0
Jlextms Nell. Onpenenenue kodhuIneHTa TETIOOTAAYH ITPU PA3THIHBIX 2/0
cllydyasix TeIUIOOTAAaYH.
Jlekiuss Nel2. Cxembl JBWXKEHHSI TCEIUIOHOCUTENEH, pacu€T CpelIHero 2/0
TEMIIEpPaTypHOIro Hamopa.
Tema 2.2 Tennooomennsie | Conep:kaHue yaedOHOr0 MaTepuaa 4/2 OK 01-04, 07
annapamol HarpeBarome u  OXJakJarollue areHThl. BbIOOp TEmI000OMEHHOMN
anmaparypsl. KoHcTpykiust ¥ 9KcIUTyaraius TEII00OMEHHUKOB.
KoHcTpyKinu TenyiooOMeHHHUKOB.
B ToM uncie:
Jlexuums Nel3. HarpeBaroiyie U oxJaKaaroliye areHTsl. Beioop 2/0
TEII00OMEHHOH anmnapaTyphl.
[Ipaktnueckoe 3anste Ne6. Pacuer mnpouecca TemmooOMeHa B 212
KOXYXOTPYOUOM TEIIO0OMEHHHKE
Tema 2.3 Tpyouartbie neun | Conep:xkaHue yueOHOro MaTepuana 4/2 OK 01-04, 07
Hasnayenune TpyOuaThix meuei, WX Ki1accupUKAIUs M YCTPOKMCTBO.
OcHoBHBIE TMOKa3aTenu paboThl TPyOUATHIX MEYel: MPOU3BOIUTEIBHOCTD
meun, TeruioBas momtHocTh, KIIJ, TermmoBoit Gamanc. OOmmiA mOpsIoK
MOJIHOTO  pacyera TpyOuaroi meuu. Krnaccudukamms — TOIUIMB,
TEIUIOTBOpHas crocoOHocTh. [Ipomece ropenus. Pacxon kuciopona u
BO3yXa Ha COKUT'aHUE TOIJIMBA.
B Tom uncie:
Jlekumst Nel4. Hasznauenue TtpyOuaThIX meded, MX Kiaccuukamus u 2/0
YCTPOKHCTBO.
[TpakTnueckoe 3ansatue Ne7. PacueT Temia cropanus TOIUIMBA 2/2




CamocrositenpHas padota Nel. Jloknan Ha Temy «[IpiMeHeHre HACOCOB Ha IPOU3BOACTBE

2/0

CamocrositenpHas pabota Ne2. Jloknan Ha Temy «lIpuMeHeHHe KOMIIPECCOPOB Ha MPOMU3BOACTBE

2/0

Hpomeafcymouuaﬂ ammecmauus 6 d)opme Umaoz206020 mecmupoeanun

2/0

6 cemecTp

| BCEI'O

52/26

Pa3znen 3. MaccooGMeHHbIE TPOLECCHI

Tema 3.1 OcHOBBI TEeOpUM
Macconepeiaum

Coaep:xanue yueOHOro MaTepuaJia

Oco0eHHOCTH MacCOOOMEHHBIX IPOIecCcOoB, BUALL. CIOCOOBI BEIPAKECHUS
coctaBa ¢a3. PaBHoBecme Mmexny (dazamu. MonekyisapHas U
KOHBEKTHUBHAs AU Py3usl.

6/4

B Tom umncie:

Jlextms Nel5 OcoGeHHOCTH MacCOOOMEHHBIX TIPOIIECCOB, BHIBL. CrtocoOb!
BEIpKEHHSI COCTaBa (has.

2/0

[paktuueckoe 3ausTre Ne§. OnpeneneHue MaccoBOro, 00bEMHOTO U
MOJIBHOTO COCTaBa CMECH.

22

[IpakTuaeckoe 3ansaTre Ne9. Pacuet cocrapa (a3 qByXKOMIOHEHTHON
CHCTEMBI

212

OK 01-04, 07

Tema 3.2 Teopus
NeperoHKH

Conep:xanue y4eOHOro MaTepuaJia

CymHoCTh ¥ BUABI JUCTHILIANKU. 3aKoHbl Paynsa-JlansToHa. Ileperonka B
MNPUCYTCTBHH BOJSHOTO Napa.

4/2

B ToM umncie:

Jlektust Noe16 CymHOCTb ¥ BUIBI AUCTHIUISINUU. 3akoHbl Payns-JlansToHa.

2/0

[IpaxTnueckoe 3anstue Nel0. OnpeaeneHue napamMeTpoB padOThI
PEKTU(DHUKAMOHHON KOJIOHHBI

22

OK 01-04, 07

Tema 3.3 PexTudpuxauus

Coaepxanne yueOHOr0 MaTepHaJIa

CymHocTh, OCOOCHHOCTH, MpPEUMYIIEeCTBa Ipolecca peKTH()UKAIUH.
Crioco0bI co3laHus OPOIIEHHS U ITapOBOT0O MOTOKA B KOJIOHHE. BapuaHThl
YCTpPOMCTBA U MOJKIIOYEHHS KOJIOHH: IPOCTBHIE U CIIOKHBIE, HACAI0YHBIE U
Tapenp4arble, IOCIEAOBAaTENbHOE, MapaUIebHOE, CMEIIaHHOe. Buppl
KOHTAaKTHBIX YCTPOWCTB B KOJIOHHe. MarepHanbHbIli OallaHC KOJIOHHEI.
@nermoBoe umcno. Iloctpoenwe mawHMKA paboOYMX KOHIIEHTpPAIWH.
Omnpenenenue 4YMclaa TEOPETHUYECKHX TapeioK. TeroBoil  Oamanc
kooHHbl.  CrenManpHble  BWABI  pektudukanuu. [lepuojmueckas
pekTrdukaius. PekTudukanus MHOTOKOMIOHEHTHBIX CMeCeH.

16/12

B ToM umncie:

Jlextms Nel7. CymHOCTh, 0COOEHHOCTH, MPEUMYIIIECTBa TpoIiecca
pEeKTH(HKALINH.

2/0

[IpakTnueckoe 3anstue Nell. CoctaBieHne cXeMbl pas3eNneHns

212

OK 01-04, 07




MHOT'OKOMIIOHCHTHOM CMeCH

Jlexnus Nel8. MaTepuanbHblid Oananc KoJoHHBI. PerMoBoe Yucio.

2/0

[Ipaktuueckoe 3ausitue Nel2. Pacuer MaTepuansHoro OanaHca
PEKTH(PUKAMOHHON KOJIOHHBI pa3AeiieHrss OMHAPHON CMECH.

212

[IpakTudaeckoe 3anstre Nel3. Pacder TeopeTHdeckoro 4ncia CTyrneHei
pa3zaesneHust OMHAPHON CMECH U ONpeCICHUE TapaMeTPOB PadOTHI
KOJIOHBI.

4/4

[Ipaxtrueckoe 3ansatue Nel4. Pacuer TermioBoro 6amanca
PEKTU(DUKAITMOHHON KOJOHHBI.

212

[Tpaktuueckoe 3anarue Nel5. 'mapasnuueckuii pacuer
pPeKTU(HUKAITMOHHON KOJOHHBI.

212

Tema 3.4
JApyrue maccoooMeHHbIE
Npo1ecchl

Conep:kanue y4eOHOro MmaTepuasa

AGcopOLus CynHOCTh, Ha3HaueHHe. MaTepuanbHbIi OanaHc abcopOepa.
Cxema a0CcopOIMOHHO-/IECOPOLIMOHHOMN YCTaHOBKU. OCHOBHBIC
KOHCTPYKTHBHBIE THIBI abcopOepoB. PexxmMbl paboTHl HacagOYHBIX
abcopbepoB. CymHOCTh, Ha3HA4YEeHHE Tporecca 3KcTpakuuu. Cramuu
mporecca. OCHOBHBIE ~ KOHCTPYKTHBHBIC  THITBI ~ 3KCTPaKTOPOB.
Mmuoroctynenyarasi dSkcTpakius. CyniHOCTb, Ha3HauyeHHe Mpolecca
agcopOrmm, aacopOeHTsl. OCHOBHBIE KOHCTPYKTUBHBIE THUIIBI aICOPOEPOB.

6/4

B ToM umncie:

Jlexiust Ne19. AGcopOrust CynHOCTh, Ha3HaUeHHue. MaTepuabHbIH
Oamanc abcopbepa.

2/0

[IpakTnueckoe 3ansaTue Nel6. TexHomOrH4eCKHid pacyuer mpouecca
OCYILIKHU IIPUPOJIHOTO rasa.

4/4

OK 01-04, 07

Paznen 4. XumMuyeckne mpouecchl

Tema 4.1 OcHOBBI BeJleHUS
XHMHYECKHX MPOLeccoB

Conep:xanue yueOHOro MaTepuaJa

Knaccudpukanusa xumuueckux mnporeccoB. OCHOBHbBIE XapaKTEPUCTHKH.
OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH XHUMHUYECKHX IIPOIIECCOB.
OO6patumble 1 HeoOpaTHMbIE XMMHUYECKHE Mpoliecchl. HempepbiBHBIE 1
nepuoandecKue npoueccel. Katanutuyeckne XMMHUYECKUE TPOLIECCHI.

4/2

B ToM umncie:

Jlexms No20. Knaccugukanus xumudeckux nporieccoB. OCHOBHbBIE
XapPaKTEPUCTHUKH.

2/0

[paktuueckoe 3ansitre Nel7. Pacder maTepuansHoro 6ananca
PEAKIMOHHOIO IIpoliecca.

212

OK 01-04, 07

Tema 4.2 PeakTopHBI€E
yCTpOiicTBA

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukarms peakTopHbIX yCTPOUCTB. THIBI XUMHYECKHUX PEAKTOPOB B
3aBUCUMOCTH OT arperaTHOro COCTOSIHHS BEIIECTB, TUAPOAMHAMUYECKOTO

4/2

OK 01-04, 07




Y TEIUIOBOTO PEKHMMA. Y CTPOUCTBA JJIs TEIUIOOOMEHA U NTEPEMEITUBAHUS B
peaktopax. IlpuHIumbBl pacuera peakTOpPHBIX YCTpocTB. (OCHOBHEIE
KOHCTPYKITMOHHBIE MarepHhaibl. DakTopbl, BIUSIONIAE HA BHIOOpD THIIA

peakrTopa.

B Tom uncie:

Jlexmms Ne2 1. Knaccudukanus peakTopHbIX yCTpOHcTB. TUIBI 2/0
XMMUYECKUX PEAKTOPOB.

[Ipaxtrueckoe 3ansaTue Nel8. Pacuer u cpaBHEHHE peaKTOPOB HACIHLHOTO 2/2

CMCHICHHA W BEITCCHCHUA.

Paznea S. Mexann4yeckue npouecchl

Tema 5.1 Buast Coneprxanue yuedOHOro MaTepHuajia 2/0 OK 01-04, 07
MeXaHH4YeCcKHX npoueccoB | [Iponecc m3menbueHus TBEPAbIX MaTepuanoB. Hasnauenue, crocoObl U
CXEMbI HU3MCIIbUYCHUNS. OHCHKa KadyecTBa HU3MCIIbUYCHUS. KJIaCCI/I(l)I/IKaHI/ISI
000pyAOBaHHA Uil U3MENbUCHHs. YCTPOHCTBO MAaIIHMH JAJISl KPYITHOTO U
cpeaHero ApoOJieHMs, M TOHKOIO M CBEPXTOHKOIO  IOMOJA.
Jo3upoBanue TBEPABIX CHIIYYUX MATEpPUANOB. YCTPOHCTBO I03aTOPOB U
nurtareneil. CmemeHne TBEPABIX CHITYYUX MAaTEpUaoB. Y CTPOHCTBO
cmecureneif. CyIIHOCTP W Ha3HA4YeHHWE IIpollecca KIIACCU(UKAITUN
(copTupoBKH) M3METhUEHHBIX MaTepHaoB. Mexanndeckas
knaccugukanms (rpoxoueHue). Y CTpoiHCcTBO IPOXOTOB.

B Tom uncie:

Jlexuus No22. [Ipouecc usmenbueHus TBEPAbIX MaTepuanoB. HasHauenue, 2/0
CHOCOOBI M CXEMBI H3MEITbYCHHSI.
Tlpomesricymounas ammecmayus 6 popme IK3amena 4/0
CamocrostenbHas pabora Nel. loknan Ha Temy «Ilog0op u pacueT criocoba paszeiicHUs] CMECH» 2/0
CamocrostenbHas pabora No2. Jloknan Ha Temy «OCOOEHHOCTH IKCILTyaTaIlu PeKTU(UKAITMOHHBIX 2/0
KOJIOHHY
CamocrositenbHast pabora Ne3. Jloxman Ha Temy «llapaMeTpsl peaKIIMOHHBIX ITPOIIECCOBY 2/0
Bcero 102/40

2.3. IIpakTHyeckas NOAroTOBKAa

HpaKTI/I'-IeCKaH MMOATOTOBKA IIpU pCain3allvn yqe6H0171 JAUCHUITIIMHBI <<TeopeTquCKHe OCHOBBI XUMHYECKOI TEXHOJIOTHH OpPTraHHU3yCTCA IIyTEM
MPOBEJICHUS] MPAKTUYECKUX 3aHATUH, MPEAyCMATPUBAIONIMX YYaCTHE OOYYAIOIIUXCS B BBIIOJHEHHH OTIEIBHBIX AJIEMEHTOB pPabOT, CBS3aHHBIX C
Oyayuieil mpodeccuoHaIbHOM AESITETbHOCTHIO U HAPaBIEeHHBIX Ha (pOopMHpOBaHUE, 3aKpEIUICHNE, PA3BUTHE MTPAKTUUYECKUX HABBIKOB U KOMITETEHIIUI
o nmpoduIito 06pa3oBaTENBLHON MPOTPaAMMBL.

Pacnipenenenne yacoB mpakTUUECKON MOATOTOBKH



No B yueGHoii KonunuecTBo uacoB B OcoOeHHOCTH TIPOBEICHHSI BH1a yUeOHOM JIeITeIbHOCTH B (hopMe
TeM Ne Trembl (dhopMe paKTHUECKOi MPAKTUYECKON MOArOTOBKU
JESITEIbHOCTH
Bl MIOJITOTOBKH
1 B nomemenusix llonpasnenennsi, Y HuBepcurera, nNpeIHa3HA4YEHHbIX I IPOBEJACHUS MPAKTUYECKOH NMOATOTOBKH
11 1 IIpakTHueckoe 3aHATHE 2 Pacuer  rugpocraTM4ecKoro - JaBJICHHs ~— KMAKOCTHOM  CMECH
Nel YIJI€BOJIOPOAOB B PA3IMUHBIX TOYKAX CHCTEMBI.
11 1 IIpakTHueckoe 3aHATHE 2 Pacuer pacxoma XUIKOCTH, CKOPOCTH M TEMIEPATYpPhl B CEYEHUAX
No2 CJIOKHOM CHCTEMBI I OINPEIECICHUS B3aUMOCBI3E€H MEXAY 3THUMHU
napaMeTpami.
11 1 [TpakTryeckoe 3aHATHE 2 Omnpenenenve MOTEpPh SHEPTUU JBIKEHHUS >KUIKOCTH B CHUCTEME Ha
Ne3 TPEHHE U HA MECTHBIE COIPOTUBIICHHUSI.
1.2 1 [IpakTuyeckoe 3aHATHE 2 Pacuer mapameTpoB paboThI HaCOCa U TIOCTPOCHUE €T0 XapaKTEPUCTUKH,
Ned a TaKKe COBMEILIECHHE C XapaKTePUCTUKON CeTH Ui HaXOXKICHUS
paboueit TOUKu Hacoca.
1.2 1 [TpakTrueckoe 3aHATHE 2 Pacyer = MHOroCTymeHYaTOro KOMIpPECcopa, CTEIEeHH  CKaTusl,
Ne5 TEMIIEpaTyphl HarpeBa ras3a nocjue Kaxjaou U3 CTyIIeHEH.
2.2 2 [IpakTHueckoe 3aHATHE 2 Pacuer mporecca TemiaooOMeHa B KOXYXOTPYOUOM TEIIOOOMEHHHKE,
Ne6 BKJIIOUAIOIIMI B ce0s OpPUEHTUPOBOYHBIA pacyer, moadop W
YTOUYHEHHBIN pacuer.
2.3 2 [TpakTHueckoe 3aHATHE 2 Pacyer monHOW TEMJOTHI CropaHMsl TOIJIMBA C LIEJBIO OIpEIeTIeHHUS
Ne7 KOJIMYECTBA TEILIA, IEPEAABAEMOr0 B OKPYKAIOLIYIO CpENy.
3.1 3 [TpakTHueckoe 3aHSTHE 2 Omnpenenenre MaccoBOro, oOBEMHOIO M MOJBHOTO COCTaBa CMECH.
Ne8 VYcTaHOBIIEHHE 3aBUCHUMOCTEM MEXIy OSTUMH [OKa3aTelsIMH U
CpaBHEHHME MOJILHOTO M 00bEMHOI'0 COCTaBa I'a30BON CMECH.
3.1 3 [TpakTyeckoe 3aHATHE 2 Pacuer cocraBa (a3 IByXKOMIIOHEHTHOM CHCTEMBI IIPU OIpPEICIEHHOM
Ne9 JTaBJICHUM M TeMIlepaType, HampuMmep JUIsl Ipolecca OJHOKPAaTHOTO
UCIApeHMs] B IEPErOHHOM KyO0e.
3.2 3 [MpakTndyeckoe  3aHATHE 2 OmnpeneneHne mapaMeTpoB pabOTHl PEKTH(PHUKAIMOHHONH KOJOHHEI,
Nel0 TaKUX KaK pacxo]l MapoB, TEMIIIIEPATypa BepXa KOJOHHBI.
3.3 3 [TpakTyeckoe 3aHATHE 2 CocraBiieHHE CXEMBbl pa3[eleHUs MHOTOKOMIIOHEHTHOM CMECH B
Nell 3aBUCUMOCTH OT COCTaBa MCXOJHOM CMECH ¢ ONPEACICHHOTO

KOJIMYCCTBA allllapaToB IJIA pa3aCIICHUA.




3.3 3 [TpakTHueckoe 3aHATHE 2 Pacuer wmatepuanbHOrOo Oayanca PEKTU(PUKAIMOHHON  KOJOHHBI
Nel2 paszieneHuss OMHApHOW CMECHM Ha OCHOBAaHMHM JaHHBIX O MacCOBOM
pacxosie HCXOIHOM CMecH, COJIep’)KaHWW B HEW HU3KOKUIISIIEOTrOo
KOMIIOHEHTA, a TAaKXKe 0 TPeOyeMOil YHCTOTE TOTOBBIX MPOTYKTOB.
3.3 3 [IpakTuyeckoe  3aHATHE 4 PacueT TeopeTHueckoro yucia CTyneHen pasjeneHuss OMHapHON cMech
Nel3 U OTIpe/ieJICHUE NapaMeTpOB pabOThI KOJIOHBHI.
3.3 3 [IpakTuyeckoe  3aHATHE 2 Pacuer TtemoBoro OamaHca pEKTH(PHUKAIMOHHONH KOJOHHBI — Ha
Nol4 OCHOBAHUWH JaHHBIX, MOJYYCHHBIX B IPAKTHYECKON paboTe Nel3.
3.3 3 [IpakTnyeckoe  3aHATHE 2 ['mapaBarueckuil pacyeTr peKTU(UKAMOHHONW KOJOHHBI Ha OCHOBAHUHU
Nol5 JTAHHBIX, OJYYEHHBIX B pakTH4ecKol padore Nel3,14.
3.4 3 IIpakTrueckoe 3aHATHE 4 TexHOJIOrHYecKril pacyeT Ipolecca OCYIIKH IPUPOJHOTO ra3a IyTeM
Nel6 abcopOIMOHHOT0 MOTJIOMICHHS U30PaHHBIM MOTJIOTUTENIEM.
4.1 4 [IpakTueckoe 3aHATHE 2 Pacuer wmarepuanpHOrOo OanaHca pPEaKIMOHHOTO TMpolecca Ha
Nel7 OCHOBaHMU Ha0Opa ypaBHEHUU MapallIeIbHBIX M TOCIEI0BATEIbHBIX
peaKkuui.
4.2 4 [IpakTueckoe  3aHATHE 2 Pacyer u cpaBHeHHE PEaKTOPOB HAETHHOTO CMEUICHHS W BBITECHEHHUS
Nel8 JUIS IPOBEJICHUS IPEBPAIICHUS] OJTHOTO M TOTO JKE CHIPBSI.
Bcero, yac - 40 -




3. YCJIOBUA PEAJIM3ALIUU JUCHUIIJIMHBI
3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Jlnst peanu3anuy 0oOpa3oBaTENbHOrO Mpolecca (BCeX BHIOB YYEOHOW JESTENBHOCTH) MO
JAUCIUIUIMHE UCIIONB3YETCs CIEIYIOIee ClIeNHaIbHOE ITOMEIICHNE, OCHAICHHBII B COOTBETCTBHH C
[Mpunoxenuem 8 OII CIIO:

— Jlaboparopus IIpomuecch u anmapartsl

3.2. YyeOHo-MeTOOM4YECKOE 00ecreueHnue
3.2.1. OcHOBHBIE MEeYaATHbIE U/WJIH JJIEKTPOHHbIE H3TaAHUS

1. ArubanoBa, H. H TexHosorus u ycTaHOBKH mepepadoTku HedTH U ra3a. CBoicCTBa
HepTH u HedrenpoaykToB : ydeOHoe mocooue s CIIO / H. H. ArubamoBa. — 2-e u3z., crep. —
Cankr-IlerepOypr : Jlanb, 2025. — 124 ¢. — ISBN 978-5-8114-9125-4. — TekcT : 31€KTPOHHBIN //
Jlanb : snekrpoHHO-OMONMMoTeunas cucrema. — URL: https://e.lanbook.com/book/187588 — Pexum
JOCTYIIA: ISl aBTOPHU3. TI0JIb30BATEINCH.

2. Apxako, M. C. Xumus u ¢usuka nonumepo. Kparkuii cioBaps : yueGHOE mocodue
g CIIO / M. C. ApxakoB. — 2-e uzl., ctep. — Cankr-IlerepOypr : Jlans, 2025. — 344 c. — ISBN
978-5-507-50638-5. — TekcT : anmekTpoHHbIH // JIaHb : 37eKTpOHHO-OuOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/453164 — Pexwum gocTymna: ist aBTOPHU3. MOJIb30BATEIICH.

3. bapanos, JI. A. Ilpomeccel u anmapaTsl XUMHYECKOW TEXHOJIOTHH @ y4eOHOE 1MocoOme Juis
CIIO / . A. bapanoB. — 5-¢ u3., crep. — Cankt-IlerepOypr : Jlans, 2025. — 408 ¢. — ISBN 978-
5-507-52592-8. — Texkcr : snekrpoHHbI // JlaHb : 3JIeKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/455705 — Pesxum pocTyma: AJis aBTOPH3. MOJIb30BaTeNe.

4. Jlykmanosa, A. JI. IIponecchl u anmaparbl XUMAYECKOW TexHOoruu. [Ipumeps! u 3anaun :
yuebnoe nocooue ans CIIO / A. JI. JlykmaHoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2025.
— 64 c. — ISBN 978-5-507-52600-0. — Texkcr : anekTpoHHBIH // JIaHb : 3IeKTpOHHO-0HOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/455732 — Pexum noctyna: ajisi  aBTOpPHS3.
IIOJIb30BaTENEH.

5. Upxak, B. . OcHOBBI KHHETUKU (POPMHUPOBAHUS TOJUMEPOB : yueOHoe mocobue st CI1O /
B. U. Upxkak. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 440 c. — ISBN 978-5-507-
50665-1. — Tekcr : anekTpoHHBIH // JlaHb : 210eKTpOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/454454 — Pesxum pocTyma: 11 aBTOPH3. MOJIb30BaTeeH.

6. IleneBuna, JI. @. Ilpoueccsl u anmapatsl : yuyeOHuk mast CIIO / JI. @. IleneBuna, H. U.
[Mununenko. — 3-e m3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 332 ¢. — ISBN 978-5-507-
50351-3. — Tekcr : amekTpoHHBIH // JlaHb : 21eKTpOHHO-OMOMMoTewHas cuctema. — URL:
https://e.lanbook.com/book/419795 — Peskum mocTyma: Juist aBTOPH3. MOJIb30BATEICH.

7. llonmkapo, M. W Pacuersl MammmMH ¥ anmapatoB XUMHUYECKHX IPOU3BOACTB U
HedTerazonepepadoTku (mpuMepsl U 3aaaun) : yuedHoe nocodue miga CIIO / U. . ITonukapos, C. U.
ITonukapos, C. B. PaukoBckuit. — 1-e u3g. — Cankr-IlerepOypr : Jlans, 2025. — 716 c¢. — ISBN
978-5-8114-9816-1. — Texkcr : anekTpoHHBbIN // JIaHb : anekTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/209105 — Pexwum fgocTyma: isi aBTOPHU3. MOJIb30BATEIICH.



3.2.2. IonoJTHUTEIbHbIe HCTOYHUKHU

1. Kypnan  «Hedrenepepabotka u  HepTeXUMHs»  €KEMECAYHO  BBITYCKACTCS
«IHUUTOnHedTexum» C 1966 rona u npeacraBiseT co00i COOPHHUK CTATEH, MOCBAIICHHBIX HAYYHO-
TEXHUYECKUM JOCTUKEHHSIM U MepPeIOBOMY IPOU3BOJCTBEHHOMY OIIBITY.

2. Kypnan «Hedrerazosas Beprukans» - ¢ 2010 roga HauMOHAIBLHOMY OTpacieBOMY
xypHany «Hedrerazosas Beprukansy ucnomamiock 15 ner. [lyOnukanuu OpHeHTHPOBAHBI HA TTOMCK
ONTUMANIBHBIX pEIIEHUH B pPa3BUTHM HEPTEra3oBOro KOMILIEKCA CTPaHbl C TOYKH 3pEHUS
IEONOJINTUYECKUX, SKOHOMHMYECKHMX, HAay4YHO-TEXHHYECKMX M  OSKOJIOIMUECKHUX IPHOPUTETOB
rocy/1apcTBa.

3. Hayuno-TexHuueckuii exxeMecsYHbIi KypHaI «XHUMHUS U TEXHOJIOTHS TOIUIUB U Macei»
(XTTM) aBTOpUTETHOE OTpacieBoe mepuoandeckoe m3nanue, Beixoaut C 1956 roma. C 1965 roma
BhIyCKaeTcs Ha anriauiickom s3bike B CIIIA (mepeBon ocymiecTBiIsieTcss Kommanuwed «Springer
Science + Business Media, Inc.»). Temaruka *xypHajia TPaJAUIIMOHHO OXBATHIBAET TEOPCTUUCCKUE M
MPUKIIAJHBIE TPOoOIeMbl HedTenepepadoTKu U He(hTEXUMUH, TPUMEHEHHS HEPTETIPOIYKTOB



4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIIUIIJIMHBbI

Pe3ysabTarsl 00yyeHus

IMoka3aTeu OllEHKHU pe3yabTaTa

OueHoyHoe MeponpusiTHE

3Haer:

- KJ1accu(uKanuio U PU3NKo-
XMUMHUYECKHE OCHOBBI
MPOLECCOB XUMUYECKOU
TEXHOJIOTHH;

- THITUYHBIC
TEXHOJIOTUYECKHE CHCTEMBI
XUMUYECKHUX TIPOU3BOCTB U
UX anmnapaTypHoe
odopmiteHue;

Ywmeer:

- YUTaTh, BEIOUPATH,
n300pakaTh M OIKUCHIBATH
TEXHOJIOTHYECKHE CXEMBI,

AHanuzupyer 3a1auy, KOPpeKTHO
3aJ1aeT YCJIOBUA U
paccMaTpuBaEMylo CUCTEMY,
KOTOPYIO pelIaeT U IpeaCTaBIIsIeT
II0JIy4YE€HHBIE PE3YJIbTAThl B BUJIE
oTyeTa O MpojeNIaHHO padoTe; B
paboTe B BUJI€ TEOPETHUECKON
4acTH MOKa3bIBAaeT 3HAHUE
TEOPETUYECKUX OCHOB ITyTEM
YETKOr0 CTPYKTYPUPOBAHHOTO
U3JI0’KEHUS MaTepuraia

[IpakTrueckas padota Nell

3Haer:

- METOJUKY pacuera
MaTepUaIBHOTO U TETIOBOTO
0aJIaHCOB MPOIIECCOB H
anmapaTos;

- METOJIbI pacyera u
MIPUHIIMIIBI BBIOOpA
OCHOBHOTO H
BCIIOMOTATENbHOTO
TEXHOJIOTHYECKOTO
000pyI0BaHUs;- OCHOBHBIE
THIIBI, YCTPOUCTBO U
NPUHIIMT AEHCTBUS
OCHOBHBIX MallllH U
anmnapaToB XUMHUYECKUX
MIPOU3BO/JICTB;

YmMmeer:

- BBIMOJIHATh MaTepHaIbHbIE
Y DHEPreTHYECKUE pacyeThl
MIPOIIECCOB U alMapaToB;

- BBIMOJIHATD PACUYETHI
XapaKTepUCTUK U
apaMeTpoB KOHKPETHOTO
BUJIa 000pYI0BaHMUS;

Hcnonb3yer KOppeKTHbIE
ypaBHEHUS JUIsl ONIPEICIICHUS
TEIIJIOBOM SHEPIUU MaTEPHUAIIBHBIX
IIOTOKOB IIPOLIECCA, COCTABIISIET
CHUCTEMY YPAaBHEHUM, a TAKKE
TaOIMYHOE TIPEICTABICHUE
pe3yIabTaTOB PacyETOB TEIIOBOTO
OanaHca; mpeCTaBIseT
MOJTyYEHHBIE pe3yJIbTaThl B BUIE
oTyeTa O MpojeaHHON padoTe; B
paboTe B BUEC TEOPETHIECKOI
YaCTH MOKa3bIBAET 3HAHUE
TEOPETUUECKUX OCHOB ITyTEM
YETKOT'O CTPYKTYPUPOBAHHOTO
W3JI0KEHUSI MaTepuana

[IpakTuueckas pabora
Nel,2,3,4,5,7,8,9,10,11,12,13,1
4,15,16,17,18




3Haer:
- XapaKTEpPUCTUKHA OCHOBHBIX

MPOIIECCOB XHUMHUYECKOU
TCXHOJIOTUHA:
THAPOMEXaHUYECKHUX,
MCXaHHNYCCKHX, TCIIJIOBBIX,
MacCOOOMEHHBIX

VYmeer:

- 000CHOBBIBATH BHIOOD
KOHCTPYKLHU 000pyI0BaHUs
U1 KOHKPETHOTO
MIPOU3BO/ICTBA;

- 000CHOBBIBATH
1enecoo0pa3HoCThb
BBIOPAHHBIX
TEXHOJIOTUYECKHIX CXEM;

[MToka3bIBaeT MoKa3bIBaCT 3HAHUE
TEOPETHYECKUX OCHOB ITyTEM
YETKOTO CTPYKTYPUPOBAHHOTO
OTBETa Ha MOCTABJICHHBIN BOIPOC O
IPOHICHHOM MaTepHale;
00OCHOBBIBAET LIEIECO00PA3HOCTh
BBIOPAHHOM TEXHOJIOTHYECKOM
CXEMBI U KOHCTPYKIIUU
000pyI0BaHUS C HECKOJIBKUX TOUEK
3peHust

[Ipaktuyeckas padora Ne6,11

3Haer:

- TIPUHIIHAITBI BBIOOpA
amnmapaToB C  pa3IdYHBIMU
KOHCTPYKTUBHBIMHU
0COOEHHOCTSMH.

Vmeer:

- OCYUIIECTBJIATH  MOJIOOP

CTaHJIapTHOI'0 000pyIOBaHUs
mo karanoram u ['OCTawm;

Beinonuser nocrpoenue
TEXHOJIOTUYECKOH CXEMBI
IIPOU3BO/ICTBA I10 3a/laHHBIM
YCIIOBUSAM COIJIACHO TPEOOBaHUIM
ECK/I u ctannapTHbIM
0003HaYEHUSIM €TUHUL] XUMUKO-
TEXHOJIOTUYECKOT0 000py10BaHMUS;
KOPPEKTHO OIUCHIBAET MIPOLIECCHI,
MIPOUCXOJALINE C MAaTEPUATbHBIMU
IIOTOKAMH B almaparax B BUJE
MIOCJIE0BATEIBHO U3JI0KEHHOTO
OIMCaHUs TEXHOJIOTHUECKON CXEMBI

[IpakTrueckas padora Ne6,15

Ilepeuenn
MPOMEKYTOYHOM  aTTECTAILUH,

MEPOIIPUATHH,

U KOMIUICKT

[Tpunoxenusx 1,2 k paboueil nporpamme yueOHOM TUCIUTUINHBI.

KOHTPOJbHO-OLCHOYHBIX

CpPE/ICTB TPUBEJICH

momIcC)Kallux OHOCHKE B paMKaxXx TEKYWICTO KOHTPOJId H

B




JlonosiHeHHs
K paGoueii nporpamMme IHCHHIIHHbBI
OI1.07 IIpouecchl 1 annapaThl
Ha 2026 — 2027 yueOHbIl roa

C yuéroM pa3BUTHS HAYKHU, TPAKTUKU, TEXHOJIOTHH U COLUAILHON cdepsl, B
pabo4yro mporpamMMmy BHOCSTCS CIEAYIOLIHE TOMOTHEHHS !

CopaepxaHue OMOTHEHUH, BHOCUMBIX B
pabouyio nporpamMmy
1 | AKTyanusanmusi CMcKa HCTob3yeMblx | 1) Aonoannts n.3.2.1 HCTOYHHKOM:

HCTOYHHKORB [Monukapos, Y. K. Mawmnel ¥ anmapatbl XMMHYECKHX
MPOM3BOACTB M HedrerazonepepaboTKH @ y4eOHUK s
By3oB / W. WU. Tonukapos, M. I'. TaltnyuiuH. — 8-e usa.,
crep. — Cankr-IlerepOypr : Jlans, 2025. — 604 ¢. — Teker :
NEKTPOHHbIH // JlaHb : 37eKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/480158
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